Objectives: Because of growing interest in the potential role of calcium in preventive pediatric strategies against osteoporosis, the longitudinal development and tracking of calcium and dairy intake from adolescence into adulthood was addressed. Design: In the Amsterdam Growth and Health Study, a group of 84 males and 98 females were followed over a 15 y period from age 13±27 y. The calcium and dairy intake was assessed six times by a cross-check dietary history method. To assess tracking, two traditional approaches, interperiod correlation coef®cients and percent of subjects who remained in the same quartile of calcium intake over time, and a new approach based on generalized estimating equations were used. Results: The mean calcium intake was relatively high and increased over time (30%). The tracking of calcium and dairy intake from adolescence into adulthood was moderate in both sexes (for example the correlation for calcium was 0.43 in males and 0.38 in females). Conclusions: The predictability of calcium intake over time does not seem to be suf®ciently strong to identify teenagers who are likely to maintain an inadequate calcium intake in adulthood. Therefore, the identi®cation and treatment of subjects with a low calcium intake cannot be limited to the teenage period but should be extended into adulthood.
Introduction
Osteoporosis is a major worldwide public health problem because it increases the risk of fractures in the aging population. Because treatments of osteoporosis are accompanied by enormous direct and indirect costs, there is a growing interest in the prevention of osteoporosis. One approach of osteoporosis prevention is to increase the peak bone mass (Matkovic, 1992) , which is assumed to occur around age 30 y (Recker et al, 1992) . Dietary patterns are thought to in¯uence peak bone mass; particularly high intakes of calcium have been suggested to increase peak bone mass (Cummings et al, 1985; Welten et al, 1995) . Consequently, the identi®cation of teenagers who are likely to maintain a low calcium intake in adulthood could be valuable in the development of preventive strategies against osteoporosis.
Repeated measurements of the calcium intake on the same individual at several points in time, starting early in life, are required to study the longitudinal development of calcium intake. In this context, the assessment of the predictability or relative consistency of calcium intake over time should be investigated. This concept is referred to as`tracking' (Kemper et al, 1990) and is used to describe the ability to predict future values from early measurements. The few studies which report tracking of calcium intake were carried out in young children (Singer et al, 1995; Stein et al, 1991) or in middle-aged and older adults (Byers et al, 1983; Goldbohm et al, 1995; Heaney et al, 1990; Jensen et al, 1984) . To our knowledge, no longitudinal studies examined tracking of calcium intake from adolescence to adulthood.
Tracking analyses are carried out by many different methods (for example interperiod correlation coef®cients). However most methods suffer from the fact that not all the available data are used and that the in¯uence of potential confounding factors cannot be taken into account (Twisk et al, 1994) . Therefore a new approach based on generalized estimating equations (GEE) was developed to assess tracking which attempts to overcome the drawbacks of the morè traditional' methods (Twisk et al, 1996) .
We have addressed this issue as part of the Amsterdam Growth and Health Study. In this longitudinal study, repeated measurements of the calcium intake were made in males and females over a period of 15 y between age 13±27 y (Kemper, 1995) . Thus the purpose of the present study is to describe the longitudinal development of the calcium intake and to assess tracking of calcium intake patterns from adolescence to adulthood. Tracking was analyzed by the new method and these results were compared with results of traditional methods. Because dairy products are a rich source of calcium, the longitudinal development and tracking of dairy products was also investigated.
Methods

Subjects
The Amsterdam Growth and Health Study, described extensively elsewhere (Kemper, 1985 (Kemper, , 1995 , is a multidisciplinary longitudinal investigation. This observational longitudinal study was carried out between 1977 and 1991 to measure growth, health and lifestyle from adolescence into adulthood. Over this period of 15 y, a group of 84 males and 98 females were measured longitudinally from age 13±27 y. Their nutritional intake was measured six times. In the adolescent period (13±17 y) four annual measurements were done, starting in 1977 and ending in 1980. The ®fth measurement was at the age of 21 y, followed by a sixth assessment in 1991 in the same individuals at age 27 y. Although minimal seasonal variation in calcium intake was expected, all measurements took place in the same months every year (February through June).
Dietary assessment method
A modi®cation of the cross-check dietary history interview (DH) was used to assess the individual food intake of the subjects, with a reference time of one month (Post, 1989) . The cross-check dietary history interview consisted of two parts. First, the subject was instructed to indicate mealtimes and type of meals on an average working day (school day) and weekend day. This information gives the interviewer an idea of the subject's pattern of eating, which would facilitate the subsequent part of the interview. The second part of the interview consisted of a structured check-list of series of food items covering the entire range of foods and drinks, making allowances for teenagers. This check-list did not include questions about calcium supplement use because at the time of measurements supplementation with calcium was not found in our research cohort. Subjects were questioned about foods eaten during regular meals as well as between meals. These data were collected separately for working days and for weekend days. The amounts were reported in household measures. Models were used to illustrate common portion sizes (glasses, bowls, spoons, etc.) and also limitations of such foods as potatoes, apples and other fruits were used. To estimate the amount of sugar in tea and coffee and the amount of butter on bread, small scales were used to weigh the amounts.
Since it was assumed that teenagers (13±17 y) do not necessarily know all the details regarding their food consumption and the way of preparation, a questionnaire was sent to the parents during the ®rst four measurement years (1977±1980) about details of several food items consumed by their child, for example skimmed or whole milk, kind and quantity of meat, and additional butter or sauce to vegetables and potatoes.
For each individual, all amounts were converted into grams for the ®ve week days and the two weekend days. All data collected in the six measurement years were recorded and analyzed by the same computerized 1989 Dutch food-composition table (NEVO, 1989 ) to obtain estimates of calcium (mg/d). The DH was carried out during all measurement years, in which the same dietician (GB Post) interviewed the subjects over time.
Data treatment
The longitudinal development of calcium intake was analyzed for three different age periods: (1) the adolescent period (13±17 y); (2) the period between adolescence and young adulthood (17±21 y); and (3) the period between young adulthood and adulthood (21±27 y). Insight into the longitudinal pattern of calcium intake was obtained by applying a Multivariate Analysis of Variance (MANOVA) for repeated measurements. The MANOVA tested a time effect and sex effect as well as the interaction between time and sex. If there was a signi®cant interaction effect, the same analysis was done for males and females separately. As the critical P-value, a P-level of 0.05 was used.
Furthermore, the prevalence of an inadequate calcium intake in our population during adolescence (13±17 y), young adulthood (21 y) and adulthood (27 y) was examined by the use of cutoff values. These cutoff values for calcium intake were de®ned as the lower end of the range of the sex and age speci®c Dutch Recommended Dietary Allowances (DRDA). Below this lower end of the range the calcium intake may be inadequate. The percentage of subjects below these cutoff values was calculated for the adolescent period, young adulthood and adulthood.
Tracking of calcium intake was examined by two traditional methods and by a new method. The traditional methods were (1) interperiod correlation coef®cients, which were calculated between the initial measurement and the follow-up measurements of calcium intake on different time points, and (2) the percentage of subjects from an initial lower or upper quartile group of calcium intake who maintained their position in the same quartile at the follow-up measurements. In order to correct for withinperson variability, in both methods the mean value of the ®rst four measurements at age 13±16 y was used as the initial value to calculate tracking.
In addition, the new method to describe tracking was based on`generalized estimating equations' (GEE) (Twisk et al, 1996) . To calculate a GEE tracking coef®cient the following conditional model was used:
where: Y it observations of individual i from t 2 to t m (where m the number of measurements); b 0 intercept; Y it1 initial (®rst) observation of individual i at t 1 ; b 1 standardized regression coef®cient used as tracking coef®cient; t time; b 2 regression coef®cient of time; X ijt time-dependent covariate j of individual i; b 3j regression coef®cient of time-dependent covariate j; J number of time-dependent covariates; Z ik time-independent covariate k of individual i; b 4k regression coef®cient of time-independent covariate k; K number of time-independent covariates; and e it measurement error of individual i.
In this model, the initial measurement of independent variable Y on time t 1 is regressed on the longitudinal development of Y on time t 2 to t m . The standardized regression coef®cient b 1 can be interpreted as tracking coef®cient. Because the values of calcium intake at each measurement were transformed into z-scores (Kleinbaum et al, 1988) , the coef®cient can be interpreted easily. The coef®cient can range between 71 and 1. However, assuming that the correlations between the repeated observations are positive, this tracking coef®cient takes values between 0 (no tracking) and 1 (perfect tracking). Furthermore, this model corrects for time (t). Although this model has also the possibility to correct for both time-dependent and timeindependent covariates, no time-dependent covariates were included in the statistical model, whereas sex was the only time-independnet covariate. Further the interaction between sex and the initial observation of calcium intake (Yt 1 ) is taken into account. If there was a signi®cant interaction effect (P`0.05), then the same analyses were done for males and females separately. In order to correct for within-person variation, the mean value of the ®rst four measurements was used (age 13±16 y) as initial value to calculate the GEE tracking coef®cient over a 12 y period. So Yt 1 in the statistical model was the mean value of Yt 1 , Yt 2 , Yt 3 and Yt 4 , while Yt was the development from Yt 5 to Yt 6 .
Furthermore, the contribution of dairy products, divided into cheese and milk and milk products, to the total calcium intake during adolescence and (young) adulthood was examined. This is calculated by expressing the calcium intake from dairy products as a percentage of the total calcium intake for the six measurement years. In addition, the longitudinal development and tracking of dairy products was analyzed with the same statistical methods as mentioned above for calcium intake.
For all statistical analyses the software package SPSS (Nie et al, 1983) was used except for the GEE-analyses which were carried out with the Statistical Package for Interactive Data Analysis (SPIDA) (Gebski et al, 1992) .
Results
Mean calcium intake by sex over the 15 y period of study from age 13±27 y is given in Figure 1 . During the adolescent period the calcium intake varied between 1070 (s.d. 415) and 1150 mg/d (s.d. 480) in males, followed by an increase of about 23% to 1410 mg/d (s.d. 595) at age 21 y. At age 27 y the calcium intake remained more or less the same. Over the total period of 15 y, the males increased their calcium intake about 30%. The following pattern was seen in females: the mean calcium intake at age 13 y of 1020 mg/d (s.d. 415) decreased to 925 mg/d (s.d. 350) at ages 14±16 y, followed by a 19% increase at age 21 y (1100 mg/d AE 480), and another 10% increase (1215 mg/ d AE 435) at age 27 y. From age 14 y, the calcium intake increased about 30%.
The results of the MANOVA indicated that for the age period 13±17 y there was a signi®cant time effect (P`0.01) in females but not in males. Furthermore, a signi®cant interaction effect between sex and time was found (P`0.01) for this age period, which means that males and females showed a signi®cantly different longitudinal calcium intake pattern over time. For the age periods 17±21 y and 21±27 y, no signi®cant sex by time interaction was found. Therefore, time effects were calculated for both males and females combined. A signi®cant time effect was demonstrated for the age period 17±21 y (P`0.001) but not for the period 21±27 y. Throughout both age periods, males had signi®cantly (P`0.001) higher values of calcium intake than females.
The proportion of subjects who were below the calcium intake cutoff points are presented in Table 1 . In males, the percentage of subjects below the cutoff values decreased with increasing age (from 33% in adolescence to 5±8% in adulthood). In females, the highest percentage of subjects with calcium intake values beneath the cutoff points were identi®ed at the ages 14±16 y (around 30%). At the age of 21 and 27 y, these percentages were 20% and 11% respectively.
The interperiod correlation coef®cients between the initial value of calcium intake at adolescence (age 13± 16 y) and the follow-up measurements at age 21 and 27 y are shown in Table 2 . The correlation coef®cients were 0.51 over the 6 y interval and 0.43 over the 12 y interval in males and 0.48 and 0.38 respectively in females. Based on the 95% con®dence intervals (CI), these correlations were signi®cant. Table 3 demonstrates the percent of subjects, classi®ed in either the lower or the upper quartile according to their calcium intake at the initial measurement at adolescence, who remained in the same quartile of the distribution at the follow-up measurements. Over the total period of 12 y, about 33% of the males and females originally in the lowest quartile were continuously in the lowest quartile and about 41% of the subjects that began in the highest quartile, continued in the highest quartile.
Furthermore, the GEE-tracking coef®cient for calcium intake was calculated. Because the interaction between the initial value of calcium intake and gender was not signi®-cant (P 0.46), the tracking coef®cient was calculated for males and females combined. The GEE-tracking coef®cient was 0.45 with a 95% CI of 0.36±0.55.
The contribution of dairy products to the total calcium intake demonstrated that during adolescence and (young) adulthood about 72±75% of the calcium intake came from dairy products in both sexes. The percentage of calcium Because the MANOVA for the longitudinal pattern of cheese intake showed no signi®cant sex by time interaction effects for all three age periods, time effects were calculated for both males and females combined. Signi®cant time effects were demonstrated for the age periods 13±17 y (P`0.05) and 17±21 y (P`0.01) but not for the age period 21±27 y. No signi®cant sex effects were found. The MANOVA for the longitudinal pattern of the intake of milk and milk products indicated for the age period 13± 17 y a signi®cant time effect (P`0.001) in females but not in males. Furthermore, a signi®cant sex by time interaction effect was found (P`0.01) for this age period, meaning that the longitudinal pattern for males and females was signi®cantly different over time. For the age periods 17±21 y and 21±27 y, no signi®cant interaction effects between sex and time were found. A signi®cant time effect was found for the age period 17±21 y (P`0.001), but not for the period 21±27 y. Furthermore, males had a signi®cantly higher intake of milk and milk products than females (P`0.01 for the age period 17±21 y and P`0.05 for the period 21±27 y).
The interperiod correlation coef®cients of dairy products are summarized in Table 4 . For cheese, the correlation coef®cients were 0.39 and 0.43 in males and 0.42 and 0.54 in females for the 6 and 12 y time interval respectively. For milk and milk products, the correlations were 0.66 for the 6 y period and 0.55 for the 12 y period in males and lower (0.35 and 0.22) in females. Based on the 95% CI, all correlation coef®cients were signi®cant. a The values of calcium intake from age 13±17y were averaged.
Figure 2 Mean intake of cheese from age 13±27 y in males and females. Figure 3 Mean intake of milk and milk products from age 13±27 y in males and females. a The values of dairy food intake from age 13±17y were averaged. a The values of calcium intake from age 13±17y were averaged.
Tracking of calcium and dairy intake DC Welten et al Table 5 presents the percentage of subjects continuously in the lowest vs highest quartile of dairy intake. For cheese, about 48% of the males and 75% of the females originally in the lowest quartile were continuously in the lowest quartile and 30% of the males and 42% of the females that began in the highest quartile, continued in the highest quartile over the 12 y period. For milk and milk products, about 49% of the subjects remained in the lowest quartile and 50% of the males and 25% of the females in the highest quartile over the entire period.
Finally, the GEE-tracking coef®cient for cheese intake was calculated for both males and females together because there was no signi®cant sex by initial value interaction effect (P 0.98). The coef®cient was 0.45 with a 95% CI of 0.32±0.57, which was signi®cant. For the intake of milk and milk products the GEE tracking coef®cient showed a signi®cant interaction between the initial value of intake and gender (P`0.01). In males the GEE tracking coef®-cient was 0.60 (95% CI 0.44±0.75) and in females the coef®cient was 0.29 (95% CI 0.13±0.44).
Discussion
Longitudinal development
The main ®nding of the present report was that the calcium intake increased signi®cantly from age 13±27 y (30% in males and females). This substantial increase in calcium intake seems to be caused by the signi®cantly increased intake of dairy products, especially the cheese intake which doubled over the 15 y period (51% and 45% in males and females respectively). In addition, in males the mean total energy intake also increased signi®cantly (19%) from 11.6 MJ/d in the adolescent period to 13.8 MJ/d at age 21 y, but decreased signi®cantly (8%) to 12.7 MJ/d at age 27 y. Over the total period of 15 y the energy intake increased by about 10%. In females the daily energy intake remained more or less the same over the 15 y period, at a mean value between 9.3 and 9.9 MJ/d (Kemper, 1995) . These ®ndings suggest that the substantial increased calcium intake can partly be explained by the increased energy intake in males but not in females. Further, these results indicate that dairy products, particularly cheese intake, have replaced other food groups in the daily diet in both sexes but especially in females. Further, over the 15 y period in both sexes there was a signi®cant increase in BMI, from 17.3±22.5 (30%) in males and from 18.1±21.9 (21%) in females.
Comparison of our results with other studies is complicated because the time periods over which the longitudinal development is calculated differ among studies. Further, the mean age of the subjects differ among studies as well as the food consumption method to assess the calcium intake. Only a few longitudinal studies have investigated the development of calcium intake in young subjects over more or less the same time period. Heaney et al (1990) presented a study extending over a 22 y period in 147 middle-aged women (35±45 y). They found that over the ®rst 5 y period of observation the mean calcium intake increased by 39 mg/d per year. This longitudinal pattern was different compared to our study in which there was an increase of 20 mg/d per year in females. This ®nding is not very surprising because in Heaney's study the calcium intake estimates also included medicinal calcium. Medicine use might increase with increasing age in a middle-aged population. The longitudinal development of dairy intake was examined by reports of Byers et al (1983) and Jensen et al (1984) . These studies were based on a 15±25 y time period in 175 and 79 middle-aged males and females with a median age of 42 and 37 y respectively. Both studies found a decrease of dairy intake of about 45%. These results were con¯icting with our results, which may be caused by differences in longitudinal development of the energy intake in the different age groups. For example, in Jensen's study (1984) the energy intake decreased by about 40% over time in middle-aged subjects.
The results from the Amsterdam Growth and Health Study demonstrated not only an increased intake of calcium over time but also a high mean calcium intake (Figure 1 . It meets the DRDA in adolescence and was even above it at age 21 and 27 y in both sexes. Further, the mean calcium intake in our population seems to be higher throughout the whole 15 y period (age 13±27 y) than the Dutch agespeci®c intake (Anonymous, 1993) . This might be explained by the higher level of occupation, education and income of the parents of our subjects compared to the Dutch age-speci®c population (Hulshof et al, 1991; Kemper, 1985) . However, in the present study a relative large percentage of subjects still had a calcium intake below the requirements (Table 1) . Although these ®ndings have to be interpreted carefully because the DRDAs are most appropriately applied to groups of people instead of individuals, this indicates that even in our normal, healthy sample of the Dutch population, preventive strategies related to increase the calcium intake seem to be valuable.
In the development of such preventive strategies, it is relevant to assess tracking of calcium and dairy intake. If calcium intake does track during youth, subjects at risk for calcium de®ciency can be identi®ed at an early age. Further it may have implications for nutritional interventions insofar as a change in dairy intake, once initiated, may persist over time.
Tracking
The tracking of calcium and dairy intake was calculated by two traditional methods, correlation coef®cients and percentage of subjects in the same quartile over time, as well as by a new method (GEE-analysis). The traditional methods suffer from the fact that not all the available data are used to investigate tracking and that the in¯uence of potential confounders is denied. Although these methods have some drawbacks, they were still applied to analyze tracking because they are easy to interpret and to compare with other studies. The new method overcomes these major drawbacks of the traditional tracking analyses. Some important advantages of the GEE method are that (1) all available longitudinal data are used to calculate tracking, (2) the tracking coef®cients can be calculated under correction of both time-dependent and time-independent covariates, and (3) the method accounts for the within-subject correlations. The latter is important because in longitudinal studies repeated measurements on the same subject at different time-points are correlated with each other. In the present study, the effect of within-person variation on tracking coef®cients is considered. Rosner & Willett (1988) argued that without correction for within-person variability the calculated tracking coef®cients will be an underestimation of the real tracking phenomenon. Therefore we calculated the average of the ®rst four measurements of calcium intake (age 13±16 y) and used this as initial value. Although taking this average reduces the within-person variation at baseline, it does not solve the problem for the other two measurements.
One of the most dif®cult issues of tracking analysis is the interpretation of the tracking coef®cient. An important feature in this respect is the range over which a tracking coef®cient can appear. The interperiod correlation coef®-cient ranges between 0 (no tracking) and 1 (perfect tracking), assuming that there are only positive correlations between repeated measurements. The percentage of subjects remaining in the same quartile over time can take the random value of 25%, which is the percentage expected by chance alone, as well as the ideal value of 100% which means perfect tracking. The GEE-tracking coef®cient can also take values between 0 and 1. In addition, the square of the GEE-tracking coef®cient is a measure of the explained variance of the calcium intake early in life on calcium values later in life. Another aspect of the interpretation problem is the fact that the value of the tracking coef®cient highly depends on the time period under consideration. The traditional tracking coef®cients will show lower values as time increases. For the GEE-tracking coef®cient, it is likely that the error terms (e it ) in the model are larger as time increases. Furthermore, the coef®cient of a potential time by initial value interaction term will likely be negative and statistically signi®cant. Therefore, in evaluating tracking coef®cients, the magnitude of the point estimate, the 95% CI of the coef®cient and the time period over which the coef®cient is calculated has to be considered.
Before considering the GEE method, ®rst the results of the traditional methods will be discussed. The interperiod correlation coef®cients for calcium intake over a 12 y period from adolescence into adulthood were signi®cant but moderate in males as well as in females (Table 2) . For the intake of cheese and milk and milk products, the correlation coef®cients over the 12 y time interval were also moderate in both sexes. Except for the intake of milk and milk products in females the correlation coef®cient was low (0.22 ) ( Table 4 ). This indicates that the predictability of adolescent measurements of calcium and dairy food intake for measurements at adult age is only moderate in males and even lower in females. Furthermore, based on the percentages of subjects continuously in the same quartile of calcium and dairy intake over a period of 12 y, in general the predictability of calcium and dairy intake was also moderate in both sexes.
The results of the present study are in general in line with other studies. Heaney et al (1990) found for calcium intake in middle-aged women a correlation coef®cient of 0.27 over a 10 y interval. However, in the same women over a 15 y interval the correlation coef®cient was extremely low (70.03). Dwyer et al (1989) measured the correlation coef®cient of dairy food intake over a 25 y interval between age 30±55 y in 91 adults. They found a correlation of 0.28, as did Byers et al (1983) for milk. Jensen et al (1984) found higher values over a 15±25 y period for whole milk (0.42) as well as for milk products (0.37).
Although in the present study the GEE-tracking coef®-cient for calcium (0.45) intake was signi®cantly different from zero, which means that there is some evidence of tracking, only about 20% of the variance in intake at age 27 y is explained by the intake during adolescence. These results suggest that the relative consistency of calcium intake over a period of 12 y was moderate in males and females. For cheese intake the GEE-tracking coef®cient was also moderate (0.45) in both sexes. For the intake of milk and milk products the coef®cient was reasonable in males (0.60) and relatively low (0.29) in females. This indicates that adolescent measurements seem to be a fairly good predictor of measurements at adult age only for milk and milk products in males. Since in other longitudinal studies no GEE-tracking coef®cient was calculated, it was not possible to compare the results.
Before drawing conclusions, the quality of the modi®ed cross-check dietary history method to measure the food consumption in teenagers and young adults must be mentioned. The quality of the method depends on the validity and reproducibility (Cameron & Van Staveren, 1988) . In 19±32 y old adults, Van Staveren et al (1985) assessed the validity of the dietary history method by comparing it with the 24 h urine nitrogen excretion. They concluded that the DH with a time reference of one month does give a valid estimation of the nitrogen and thus protein intake in this age group. This indicates that the DH can make a valid assessment on the intake of foods containing protein, such as dairy products. Post (1989) assessed the reproducibility of the dietary history method in teenagers by repeating the administration of the DH after one month. Based on the standard deviation of the mean difference between the two measurements it was concluded that the reproducibility of the DH was fairly good. In addition, the reproducibility of the calcium intake was calculated by a six by six interperiod correlation matrix Van Beresteyn et al, 1986) . The correlations were regressed against the time interval (Figure 4 ). This plot shows decreasing Figure 4 Interperiod correlation coef®cients and estimated regression lines of calcium intake for both males and females over a measurement period of 15 y.
Tracking of calcium and dairy intake DC Welten et al regression lines in males and females, indicating a decrease in correlation due to real changes over time. The intercept of this line, the correlation coef®cient between two measurements with a time interval equal to zero, may be interpreted as the measurement-remeasurement reproducibility. The reproducibility of the DH to measure the calcium intake was acceptable in both males and females (r 0 0.61 and 0.63 respectively). These results suggest that the DH is a reasonably accurate method to assess the calcium intake in youngsters.
Conclusions
We conclude that in a Dutch population measured longitudinally from adolescence through adulthood the mean calcium intake was relatively high and increased over time, which seems to be caused by an increased dairy intake. Still a considerable number of subjects had a calcium intake below the requirements. The tracking of the calcium and dairy intake was only moderate from adolescence into adulthood in both sexes. This suggests that the predictability of calcium intake values in adulthood from calcium intake measurements in adolescence does not seem to be suf®ciently strong to identify teenagers who are likely to maintain an inadequate calcium intake in adulthood. In addition these results have implications for nutritional intervention in this age group insofar that a change in dairy intake that is initiated in adolescence may not persist over time. Therefore this study seems to justify that in the development of preventive strategies against osteoporosis the identi®cation and treatment of subjects with a low calcium intake cannot be limited to the teenage period but should be extended into adulthood.
